Abstract
Introduction
Academics and practitioners alike have observed the rise in the strategic value of information technology (IT). However, they have also challenged the ability of a firm's IT function to support the organization in achieving its strategic objectives [6] . With the increased focus by organizations on digital transformation, a trend that is often driven by changing customer behaviors and new market entrants with digital business models, the emphasis on the IT function to support the organization in developing digital capabilities has intensified.
Established firms often face challenges exploiting opportunities that arise from digitization. Organizations often need to work within the constraints of existing legacy information systems (IS) and with an IT function, which is frequently focused on "keeping the lights on", rather than on conducting exploratory activities. New firms have entered the market with digitally supported offerings, which have in some cases secured significant market share, and are posing threats to established firms and their traditional business models. These threats, actual or perceived, as well as the lucrative digital opportunities available, if successfully exploited, have caused established firms to focus on IT agility and IT exploration to enable digital transformation. A frequently adopted mechanism, for example, is the implementation of "digital labs", where employees are located in an environment focused on entrepreneurship and innovation. This supports the creation of digital innovations which often take the form of externally facing services that facilitate increased customer engagement (e.g., through mobile applications) as well as automation (e.g., business-to-business platforms).
Digital transformation does not just affect products, services, and business models of organizations, but also affects the internal organizational landscape, including leadership roles and responsibilities [2, 13, 18] . Many firms are aware of the need to transform themselves, including their processes and culture, to achieve their digital objectives. This has frequently resulted in the restructuring of organizations and the creation of new executive roles, such as the Chief Digital Officer (CDO) [21] . The implications of digital transformation for the IT function lie in the revised business expectations of IT. Many business executives previously perceived IT primarily as a cost center. However, they now require the IT function to increase its agility and become a driver of digital innovation.
Bimodal IT is a concept developed by practitioners [3] , which argues that the traditional design of the IT function is often not suited to effectively balancing both exploratory and exploitative tasks. Instead, to have the agility to support the business with exploratory digital innovation, while at the same time maintaining superior traditional IT operational performance, the IT function should operate in two parallel modes [3, 8] . The two modes differ structurally and typically follow different management principles, as they are set up to achieve different objectives. Mode 1 represents a traditional approach to IT governance, with an emphasis on safety and accuracy, while Mode 2 emphasizes agility and speed by operating non-sequentially in multiple iterations. Throughout this paper, we are referencing these two modes by referring to them as Mode 1 and Mode 2. Both modes typically have their own methodologies, structures, governance principles, and culture as well as varying attitudes toward risk acceptance. With performance being of highest value,
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Proceedings of the 50th Hawaii International Conference on System Sciences | 2017 URI: http://hdl.handle.net/10125/41822 ISBN: 978-0-9981331-0-2 CC-BY-NC-ND Mode 1 typically utilizes waterfall-driven (sequential) approaches to managing IT projects and facilitates a risk averse culture. In Mode 2, customer experience and business outcomes are in the foreground, with teams often applying agile (iterative) project management methodologies (e.g., "scrum" techniques [1] ), targeting short release cycles, and working on endeavors with less certain outcomes. Bimodal IT, also sometimes referred to as "two-speed IT", encompasses the provision of platforms optimized for stability and resilience alongside platforms to develop and run customer-facing applications. In a bimodal design, this is realized by an architecture of segregated platform domains, with one domain managed for fast-paced iterative delivery (Mode 2) and the other managed for back-end transactional integrity (Mode 1) [3] . Practitioners have extensively discussed whether bimodal IT is a desirable form of design for the IT function. While there are mixed opinions in praxis, our study investigates the drivers, manifestations, and future path of this concept and aims to guide practitioners by laying out the implications.
Conceptual background
Although research on bimodal IT is still in its infancy, initial studies that contrast the characteristics of "traditional IT" and "digital IT" in a bimodal setup exist [14] . However, there is little guidance from IS research on the approach that an organization should take to leverage this trend. At the same time, this has not inhibited practitioners from developing their own concepts around bimodal IT [1, 3, 8] , leading to a situation where practice leads research. In practice, organizations have explored a range of structural and managerial options to reliably maintain existing IT infrastructure and applications while at the same time pursuing mechanisms to harness digital innovations [4] .
In this section, we briefly provide some background on digital transformation and its implications for the IT function as well as introduce the concepts of IT ambidexterity and IT agility, as they are relevant for explaining the findings of our study.
Digital transformation and its implications for the IT function
Technological change and innovation as well as the rapid adoption of digital products and services by consumers in recent years have significantly affected our modern society. Describing the implications for businesses, the term "digital transformation", often used synonymously with "digitization", has become a popular phrase among practitioners in this context. We view digital transformation as encompassing the digitization of sales and communication channels and the digitization of a firm's offerings (products and services), which replace or augment physical offerings. Furthermore, digital transformation entails tactical and strategic business moves that are triggered by datadriven insights and the launch of digital business models that allow new ways of capturing value [2, 20, 24] .
This has resulted in a paradigm shift in the perception of the IT function and has extended the IT function's role beyond its traditional service provider role [13, 25] . Today, the business demands an IT function that is at the forefront of exploring digital options that create competitive advantage for the firm [24] . Previously, the approach to IT strategy creation has focused on aligning functional IT strategy with business strategy [14] . However, digital transformation now influences the firm's strategy formation, resulting in increasing reliance on digital business components to drive value. As a result, the distinction between business and IT is becoming increasingly indistinct [2] .
In order to truly harness the power of digital transformation, organizations need to manage significant changes, including changes to the design of the IT function [10] , especially with regard to IT agility and IT exploration capabilities. A firm's Chief Information Officer (CIO), the most senior IT executive, is often challenged with finding the optimal balance of explorative and exploitative IT endeavors as well as provisioning agility besides high reliability, all of which regularly relate to the choice of structural design, management style, and working methods in the IT division. IS research and practice have long debated the question of how to organize the IT function best in order to effectively contribute to the firm's performance [3, 8] and this discussion has only intensified in the context of digital transformation.
In the past, IS research has focused on describing the types of operating models rather than the actual underlying arrangement of activities that enable the IT function to support the organization in its pursuit of digital business opportunities. Meanwhile, practitioners have created novel approaches to organize firms' internal IT functions, with bimodal IT designs receiving a great amount of attention from CIOs and IT leaders who wish to maintain and enhance traditional IT while being able to respond to business demands for exploring digital innovation options [1, 3] . Simultaneously, practitioners have identified that traditional governance structure and rules are "putting the brakes on" the necessary experiments and innovations required for the business to thrive in the digital economy [8] .
While the implications of digital transformation for firms across industries have received significant attention in practice and academia [3, 24] , the implications of digital transformation for the IT function in terms of optimal governance structures, management methodologies, organizational setup, working methods, processes, and culture are thus far scantly researched.
IT ambidexterity
The concept of ambidexterity describes the ability to balance competing and conflicting priorities, which in an organizational context are typically explorative and exploitative actions [17] . Accordingly, IS research views IT ambidexterity as the IT function's ability to simultaneously explore new IT opportunities and innovations (IT exploration) as well as exploit existing IT resources and practices (IT exploitation) [16] .
Supported by early research in this field, firms initially attempted to achieve ambidexterity through multiple structurally separated divisions with different exploratory and exploitative mandates [9] . However, the mechanisms that allowed this structural separation to occur were cumbersome and expensive to implement. Thus, the concept of ambidexterity was expanded to enable individual divisions to become "contextually ambidextrous" by requiring each division to pursue exploratory and exploitative activities in balance [23] . However, in the context of digital transformation, there appears to be a reversion to structural ambidexterity on the business side, with business units undertaking explorative digitization initiatives by forming separate innovation teams that exist outside traditional organizational structures.
IT agility
IT agility encapsulates the ability of the IT function to sense opportunities to innovate and to respond rapidly [11] . This enables the IT function to seize opportunities that arise with "speed and surprise" as well as quickly adapt to external developments in areas such as technology and regulation [7, 22] . An agile IT function is capable of being proactive and driving the changes that the firm's competitors will need to respond to. Moreover, it is able to comprehend changes in the firm's environment and respond rapidly. Conceived as an antecedent to organization agility, IT agility allows firms to rapidly respond to competitive actions from a greater repertoire of responses [22] and, in the context of alignment, enables swift correction of misalignment between business and IT [27] .
The concept of IT agility has been extended in the context of digital transformation. Firstly, with digital disruption increasingly affecting traditional business models, IT must not only support the organization in increasing its agility, but the IT function itself must also gain agility [27] . Secondly, IT agility needs to be complemented by an organizational culture that fosters agility. The effectiveness of an agile IT function is limited if the organization's culture does not facilitate entrepreneurship, as the responsiveness of the IT function will be underutilized due to a lack of impetus by the overall organization to innovate [26] .
In summary, digital transformation encompasses significant changes for firms across industries, implicating increased desirability of high levels of IT ambidexterity and IT agility. While there has been extensive research on each of these disciplines, IS research has paid scant attention to bimodal IT and its propensity to enable IT agility and IT ambidexterity. To address this research gap, our study poses the following three research questions:
1.
When and under what conditions do companies consider a bimodal IT design? 2. What implementation options are predominant? 3. How does bimodal IT promote the IT function's evolution?
Research methodology

Research design
We used a field study approach to investigate bimodal IT, utilizing data from 19 European companies. This approach has previously helped to explore various managerial research topics, particularly in areas where little prior research exists [12] . Utilizing field data across a variety of contexts rather than analyzing individual cases allows us to increase the generalizability of the results [15] .
We examined companies with similar organizational characteristics (i.e., large and very large European firms) in various industries. Companies participating in our study had to have a minimum of 250 employees, annual revenues of at least 50 million Euros, and an internal IT function with a history of at least 15 years. We initially approached CIOs of 60 companies and received confirmations for interview appointments from 19 CIOs who were subsequently interviewed either by phone or in person. In three cases, the CIO delegated the interview to a direct report due to the CIO's unavailability. Following the interview, the CIO was requested to refer us to an executive on the business side who is particularly concerned with digital business topics (namely the CDO in cases where such a role existed). Table 1 provides an overview of the 19 cases and lists information on firm size, industry affiliation, as well as the reporting level and functional role of the interviewed business and IT executives.
Data collection and analysis
To ensure comparability and reliability of the results, we employed an interview guide for conducting semistructure interviews with the executives. The interviews were completed in the timeframe from February to May 2016 and were scheduled for a duration of 60 minutes, with actual interview durations ranging from 45 to 100 minutes. Although the interview topics were the same for both business and IT executives, the specific interview questions depended on the role of the interviewed executive. For example, CIOs were asked to assess past developments and share future plans around the design of the IT function, while business executives were asked to discuss their perceptions of changes in the IT function's design as well as expectations regarding an IT design that would provide optimal digitization support for the organization.
We also gathered complementary quantitative data from business executives and CIOs using a follow-up questionnaire in order to increase reliability and validity of our findings. The questionnaire items covered aspects such as the organizational support for IT (as perceived by the CIO) and IT vision and contribution (as perceived by the business executive).
All interviews were recorded and transcribed. In cases where the interview language was not English, the interview transcript was translated into English before coding the data. The coding process involved two coders and codes were only accepted where both agreed on the codes; however, no substantial disagreement occurred. We supplemented interview and questionnaire data with secondary data, including press releases and publicly available reports on the companies as well as internal documents that were made available to us.
We then prepared the coded interview data, questionnaire data, and supplemental data using data reduction methodology [19] . We deduced the different states and archetypes of bimodal IT by using a coding tree that is grounded in key characteristics of each case, such as the structure, working methods, and governance of the IT function (as perceived by the IT executive and the business executive). We furthermore compared the cases to identify similarities in relationships and facts, using cross-case analysis techniques [19] . Our early conclusions were confirmed by relating various manifestations of bimodal IT with IT ambidexterity and agility. Eventually, we aggregated our findings into a framework for bimodal IT that is grounded in the collected data. 
Results
Our data analysis reveals three key findings. Firstly, we find agility and ambidexterity are the two primary reasons why companies decide to implement a bimodal IT design. Secondly, the data identifies three different archetypes of bimodal IT manifestations. Thirdly, we find that bimodal IT is an interim transition step in the overarching transformation of the IT function, as digital transformation places different demands on IT, rather than being an end state for the IT function.
Finding 1: Why companies decide for a bimodal IT design
In general, our data shows that the transition to a bimodal IT design correlates with business demand for more effective digitization support as companies realize the implications of digital transformation. Strong and rapidly increasing internal and external pressure to develop digital business solutions such as ancillary endcustomer facing digital services, digital customer communication channels, and the digitization of the firm's offerings itself demands a level of IT agility and IT exploration that traditional IT governance has not historically been designed for. 
Finding 2: Three archetypes of manifestations of bimodal IT
Of the 19 companies in our study, 14 companies exhibited an IT design that operates in two distinct modes. While those firms employed varying forms of bimodal IT, our data analysis identified three distinct archetypes (A), (B), and (C) with different intensities of structural split between the two modes. In the least strict split between Mode 1 and Mode 2, the mode is chosen on a project-by project basis (archetype A). Choosing a more intense approach, some companies introduce a distinct split between operating in Mode 1 and Mode 2 within the IT function (archetype B), while others further articulate the spit by implementing Mode 2 as a separate divisional entity outside of the IT division (archetype C). Figure 1 depicts the three archetypes of bimodal IT. The state of bimodal IT and the archetype chosen in each of the cases is contained in Figure 2 . 
(A) Bimodal IT on a project-by-project basis.
A frequently chosen approach to the operationalization of bimodal IT is to implement a second mode that is adopted for selected projects. Starting a new project requires prior selection of one of the two modes.
The CIO of a large European airport (case 6) described how the introduction of an "agile project mode" in the IT division allows project teams to follow "more startup-like processes" to support digitization projects. Previously, the IT function had been perceived by the business as non-innovative and too slow to respond. "However, our biggest challenge is getting our IT Establishing a Mode 2 for IT projects can be challenging, especially in highly regulated industries with strict processes and tight governance around IT implementations. Case 5, for example, describes a large European bank that has been historically very conservative, but has recently begun to experience "a growing appetite for risk when realizing the potential of digital innovation in the financial technology space" (CIO). The IT function has developed a "fast path approach" that follows a "light touch governance model" and allows projects to "skip certain process steps in order to gain speed and agility," explained the CIO. Yet, "this approach cannot be followed by all projects due to regulatory requirements and service level stipulations". Project teams operating under the "fast path approach", however, have the freedom to experiment with digital innovations and launch new services quickly. "We have successfully developed a web chat application for online banking and released it into production. However, by declaring it a pilot, the project team can get around certain IT service elements and the stipulation to have complete process descriptions, which slow other projects," explained the CIO, highlighting the more agile and explorative approach these projects are taking. The business is aware of the "implications of having unsupported prototypes in production" but accepts the risks in exchange for speed, agility, and explorative learnings.
(B) IT function structurally subdivided into two modes.
Companies that structurally subdivide their IT function into two distinct groups that operate under the two modes have an increased level of bimodality. 
(C) Bimodal IT in separate organizational divisions.
A less common but even more intense approach to bimodal IT is to implement Mode 2 completely outside the traditional IT function. In such cases, the division operating in Mode 2 is frequently under the leadership of a Chief Digital Officer and often referred to as "digital division".
Case 11, for example, describes a multi-divisional retail firm that is challenged by stagnating revenue streams from its traditional business models. The senior leadership team of the company decided to diversify into ancillary digital services through digital channels and introducing digital customer touchpoints at the firm's thousands of small retail outlets. A digital laboratories unit outside of the IT function was formed and a CDO was hired to head the new division, which operates in Mode 2. "We intentionally wanted to cause [internal] disruption by forming a new unit," stated the CDO, referring to his mission to "ultimately foster a more innovative mindset and culture across the organization". "Insufficient knowledge of our core business and a cost-driven focus on keeping our legacy IT operational" are the key reasons stated by the CIO for why the IT division has been unable to explore and experiment with innovative digital end-customer services. "My IT department was not the right place for the digital labs," stated the CIO.
Another way in which companies achieve a bimodal IT design with separate organizational divisions is through strategic acquisitions. The multinational pharmaceutical company in case 18, for instance, acquired a digital leader in its industry in order to accelerate its own digital transformation. "We kept the highly innovative IT division of [the acquired company] deliberately separate from our classical IT in order to protect the culture, the resources, and the innovative spirit we have there" stated the interviewed business executive, adding that "the value of the [acquisition] deal would be destroyed if we were to integrate it with our traditional IT division." Hence, the acquired firm became the digital division of the company. The interviewed IT executive explained how "we needed to protect an alternative environment to work on digital solutions in the horizon of days and weeks rather than months and years," which are common cycle times in the traditional IT space. "We realized that digital is not the same as IT; digital exploration requires a completely separate process framework that is different from the robust processes we have in place in large parts of our IT department."
Each archetype comes with its specific advantages and disadvantages. Depending on the circumstances, a company might prefer one to another, but we did not identify a general hierarchy of archetypes. It is also worth noting that alternating between archetypes is possible. We noted that IT functions of several firms had previously changed their bimodal IT design. Although shifting from archetype A to B or from B to C is more common than other transitions, our data does not support the concept that the development of bimodal IT in firms begins with archetype A and then sequentially moves to B and C. 
Finding 3: Bimodal IT as a temporary transition stage
Considering the research question of how bimodal IT fits into the evolutionary development of the IT function, our data analysis provides a clear answer: bimodal IT is an interim short-term stage in a larger transformational process that the IT function undergoes as the business demands more effective digitization support from IT. Figure 2 depicts this evolution.
Only three companies in our study solely operated with a traditional design. However, the interviewed executives in all three cases indicated that switching to a bimodal design in the future was a possibility. "As Three companies in our study had already taken the next step and transitioned from a bimodal design to a unimodal design. The large retail firm described in case 9, for example, had a bimodal IT design with two separate organizational divisions (archetype C) for several years in order to develop an e-commerce presence. " 
Discussion
The bimodal IT phenomenon
This paper introduces the concept of bimodal IT to the academic discourse as being the division of the IT function into two modes. Mode 1 is focused on stability and enabling the IT function to provide continuous IT services to the business and Mode 2 is focused on assisting the organization in rapidly responding to external market forces and driving digital innovation. Through the accumulation of these two modes, the IT function as a whole can assist the organization engage in explorative and exploitative endeavors. This definition is consistent with the experience described by practitioners [8] .
Moreover, we extend the concept of bimodal IT in two major ways from that discussed in practitioner literature, which presents a direct contribution to both academic and practitioner knowledge. Firstly, we found three archetypes of bimodal IT to exist in practice: project-by-project mode selection, a structural division of the IT function into two modes, and implementing Mode 2 entirely outside of the existing IT division. Organizations implementing these approaches are able to adopt one archetype and later adjust to another archetype as a result of changing requirements and the experience with the previous archetype. Secondly, we discovered that bimodal IT is not the end destination for the IT function. Instead, bimodal IT is used in practice to achieve the next evolutionary state where the different exploratory and exploitative modes are combined again in a unimodal IT function, which is more agile than at the beginning of the IT function's transformational journey.
Implications for IT ambidexterity
Academics and practitioners alike have been discussing tensions between conflicting and competing tradeoffs in IT. While these tensions have existed for some time, we argue that the bimodal IT design presents a solution to transform the IT function into a more ambidextrous one. As the impact of digital transformation on business increases, the IT function is required to contribute to the organization's exploratory endeavors, which entails the IT function taking on similar exploratory traits. Specifically, we find that an initial separation into two modes helps achieve this and enables the IT function to transform.
Bimodal IT represents to some extent (especially in archetype B and C) a return to structural ambidexterity, where one division focuses on exploratory activities while another division focuses on exploitative activities. Yet, the approach to separate the IT function into two modes is novel compared to existing methods of creating contextually ambidextrous IT functions, which principally rely on individual staff members conducting exploratory and explorative activities in the right amounts under the direction of IT leadership. Rather than striving for contextual ambidexterity from the outset, firms should initially utilize structural ambidexterity through a bimodal IT design to commence the transition.
However, separating the IT function into two modes requires mechanisms, which are often costly to implement, and can inflict a deep cultural division and cause tensions between the different teams. In the long term, firms should resolve this by merging the IT function back into a single operating mode through creating a single division rather than relying on structural mechanisms to implement ambidexterity.
IT function transformation
While there are mixed views by practitioners on the ability of the bimodal IT concept to improve the performance of the IT organization and the organization as a whole [5] , this study finds that firms implementing bimodal IT can use it as a pathway to enable the IT function to transform itself. Practitioners can conduct this transition by following these guidelines:
(1) Assess the current state. Even if it has not been formally introduced, the IT division might already have adopted a bimodal design. Especially, archetype A is often adopted informally. (2) Find the appropriate bimodal IT archetype for the firm. Consult business and IT leadership teams to assess the advantages and disadvantages of each of the three archetypes identified in this paper, given the specific organizational circumstances. The resulting IT transformation eventually enables the IT function to support the business more effectively in its digital transformation. However, a transformation of only the IT function is not enough to effectively embed digital business capabilities in the organization. For digital transformation to be successful, the organization as a whole must adopt a culture that allows joint business-IT digitization initiatives to flourish.
Conclusion
This study finds that bimodal IT is a three-pronged approach, which enables the IT function to transform into an entity, which effectively supports the business undergoing digital transformation. The results also indicate that in the longer term, the IT function reverts to a unimodal design after it has adopted the learnings from the governance principles, working methods, and cultural aspects developed in Mode 2 throughout the IT function.
This has implications for practitioners who are tasked with designing the organizational structures to effectively support digitization. This paper provides practitioners with a pathway for IT function transformation, from understanding the purpose of bimodal IT and the different archetypes to clearly identifying that the bimodal IT design is not a destination but an interim stage in a larger transition. The study provides impetus for business and IT leaders to benchmark their firm's IT function and its ability to support digitization initiatives and discuss the study's findings with peers through communities of practice.
This paper sets the foundation on which further research can built. However, there are several limitations due to the methodology used. Specifically, limitations relate to the study's nature being subjective and exploratory, which constrains generalizability. Future research should seek to further investigate and empirically validate the study's findings. Future research can also assist in developing a framework, which provides greater clarity into the conditions that facilitate the success or failure of implementing each of the three archetypes and give recommendations to overcome any challenges identified.
